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(54) RELAY DRIVING DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To switch the contacts of a 
relay in the vicinity of zero volt of an A.C. power source, 
to restrain arc discharge generated between the 
contacts of the relay in switching a load current, and 
thereby to extend the service life of the relay contacts 
and improve the reliability thereof. 
SOLUTION: This device is composed of a waveform 
shaping means 4 for shaping the waveform of an A.C. 
power source 1 into a rectangular waveform, an inter- 
relay contact application voltage detection means 7 for 
detecting an application voltage value applied between 
relay contacts in switching the relay contacts, a relay 
drive control means for determining a predetermined 
relay drive timing correction time based on the 
application voltage value detected by the inter-relay 
contact application voltage detection means 7 and for 
determining a final relay drive timing by using the relay 
drive timing correction time, and a relay driving means 
for switching and driving the relay contacts by means of 
an output signal from the relay driving control means 6. The device switches the relay contacts 
in the vicinity of zero volt of the A.C. power source without generating arc discharge. 
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\%£Tmtmmft&m. v 3 ( v n ) t . 

JESfCMIE^Tk, (Tkn) cr>mi>V-T%M%X* 
[0060]fUT. Xf7rS 5 T'f t#>t£5£$ft*: 

£x?-i-$-eT. xx-yrs 6 r±iB^fi^ft-f-v 
b k & fc; k tfmztiz £ w/r u 

l*k ±il-?yy°V >?mmt n ( n = 1 , 2, 3, 4, 
• • • n ) fttfO-9">'7°U y^'«EE v n ( n = 1 , 2 . 
3,4. ■ • • n) &**a^*«ft«ORAM*fc:JGiXiE 

«LTfr< (xfyrs,, s 8 > . z<Dm^ tkiamm 
n®<v&yyy°v >yn&zm%-th ztizx-oxmiE 

«BBTknA««SS^&. £<D«jEB#fS]Tkn{4. ^® 
Ofcc0**»EK0i; l^-SE»J#^B#^T 2 tc^i-i,«jEBt 

mt Lx&mztiz. 

[006 1] *0>mzii^X±lZX7->y7S 6 X' 
x> H ? -f 5 y B (cSBt k tfm%2ti& k . 

^x^y-rs % {,zm/jz\ j tcr>mco±.amnw±&i 

mm v n k «i®«JE V A C c7) U U-^«ffiftj8CJEfS 
HV d ~V c ( m 5 <o ( a ) ) tcHJBLfc V P-ftjftBB 

EnjumJH^atsffloe^aiKffiiEsi^ft^fs v d k z it 

3KU v nj&W dIilt«0YE SCDfl#i4X^<y ^S, 0 til 

#*>B#raT 2 t^LT±!eSiEB#P5Tk n SrJn£fc«*ia 
(Tj+Tkn) tfflGE LX , fflmffitfW&Ltimz y 
UHtj&R s £g3< . 

[ 0 0 6 2 ] flfcfr, Xf77S 9 TNOfc!fi]^§^± 
B#t{± , § 4, IZXr- y T S , , T'(i]^tfJ(i v n £±I£ U U 

«EiEHv d~v c <^ft/jN*EEfiiv ctttML. mtam 

v n* { S3at^tbttff^fflv d — v cCOv c X 9 fc'hSV* 
I* <«BEfflA t fi-rS<"4i$> fcii, .Xxyrs^lCjiA/C 
±ieU U-BBBttf*-fel««BlT 2 *T 2 -Tk nt=V>f 

rS n tYESOB|ll ^&;b*>8*{ij 'J ]s-m* 

fsmrnsmtam v n a* y -sra&fmo y 

£k&<yu-Jg,6Rs£BB<. 



at^mco^coffliE^Tk n zmnLxwz % -a 

±ISSk 3 ^IMROiBBr #»T t . W£fflIEiiJj$ ft 

t y *r s tmx/a tfc«wnt=ft & »-^fc:tj v » 

Ts OTi*fS^m??3(cSff-*affA>f 7W'*OFFi 
ffSftT, «5S36T»W3*OFF-r-&s6fS* t ft*«fc^3S: 

-^-h^x«yrs 9 i3l^iJF#t^J:dt. ft 

mwzimztiz u i^-ffligt!i#*>B$r B iT 2 ±iefr 

I3t*5eSftJt«jEfflTk nZtattem (T 2 + Tk n 
XliT 2 -Tkn) IZ%*). ±MVX?-h?4 
TAA^T 2 +Tkn^C. V U— ^4 JURY IZfiLtlh 

mmr&mztiitiibb. ^^miaimtmmT s t mz y 
u-^*r simmztix. fmstzmtzmfatfrnwi 

[0 0 64] ttirh. Zcoffi im®) nVU-lg&R 
s COO F F ib^r Bf50l* 1ST knltl, 

X.^'^'f 5 yfX-m&tfO F FtC^rS . fit, CiO 
'Jb-^Rstl H5c7) (a) (C5%f-AC«H1 

[0065 ] i«0«Eg[V 4 *<Bl5<O ( a ) COU Sf 

mjEv 4 cast* y i^-*j«nawap«BE«aj«[v4 

tBLT. mfflJ-—-y h5ORAMtlX0iitf. ^OEPiD 
«J±^ttJ<Sv 4 {i. ±^<7)ftil^aj«J±©H (vd- v 

c) tMJCSLT^SOT\ Rffl*p«EE1ftaj«[v t 3ft««3ai 
«ai«EKBB <vd— vc) flfcA&fc (xf»rs n 
T'YESOB#) , $Wi-.y h5liifrfc>5:ifc<Offi:Ei5ISI 
Tkn WH^flDEfflX k n £ft& Loo' 

ft, y l^-sj^o f f ic i, wimonsEmfflT k n 

X-metz: - ' " •: 

[0066] ffil^, ±12 y ^-S*MftB#<OlE£EV 4 ** 

y u-^^^ftM^s^si < v d~v c ) K<Dmiz 
i4. r y u— s^M^iBfomMmffiv, o®t j: o ^ 

[0067] LT, iXtcftW 3 tSSftiSgESrifiBIrr 
yi^-IElft^*>I^P^4. T 2 +TknX{4T 2 -Tknk 

jift^*\ xtiit^'^-f s^mstfgfja^s-rk 

[oo6S] ja±»»ff*«, y u-m&R s ^>ibr«o y 
w-ftj^iBflWEv, a*y i/-«.4siiftiim/±4Esi 

(Vd-Vc) ^cAS^T'l^yilL^ft. fO'Jl/ 

(Vd-Vc) rttcA-l»J;^t : 5:S. 

[ 0 0 6 9 ] $ fete. 5i^i6m+t)±ia<OlH^EV 4 
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h. y is-&£Mmmmni±mm ( v d ~v c ) 
mm&Vi tfiz-mz, t . -e coffin ^ y u-mmmw-h 

-f ft J: 3 &ih<nx\ JJEBBJWBEV 4 li*k: y l/-}g 
j*»3HKa«EKiBV d-V c fltMft . 
[ 0 0 7 0 ] b Z *>X\ IMMimWlT k n<50feii{±. 

[007 1] ttb-h, ±15 U l/-MRsl±. ±ie^ 

Sf^ciHiwwiaT s 2 i: ^^fussa . *w> 
[0072] Lfru ±ieu u-tiRsii, «sflttt£ 

Bflt ^ 4: LT . U HMR s j&fifcB#l~»?-ft T— 

[0073] -eiryp-fg^:Rsc7)M<^^ $>yco 
mm t to v^r t 1 ~ t n mm o ig tr y v 

amm^-v h scom^RAM^izmmas.L. *<n 

WckM v m £ ft J; 3 ft . 
[0074] JiLh^J; o lc s £ <7)?gHJtcO y U-IBi&^S 

tts &mmmzmmizm&^-hm2mM^®.k . y i^ 

&*o-r ft y i^-^^Erarasffi^ttj#si: . My una? 

mumKmizm^xmm^msEmm^mmL. zcom 
lEmmzm^xmmttv v-wmt* $ >yt%h y 

ley u-mwrnm^-m^cry^mmzx^x . ±iay 
t—g^rasw-ft y mwfr&k tr&ULxninzti 

3 J: d (cSr^T^ft,, 

[0075] Ut**oT. amSgOBBHBftc y I^-fg 
ft. *«o*S*. UU-^WHfeWftiL. sHKcfifcr 

ft. 

[ o o 7 6 ] t fz . y uh*jM«b»*> y u-^rao 

&3&t ft X atefr^T^ftcOT, RffijE«WBiafls#'J U 
[ 0 0 7 7 ] $ h (C. =5r^ * y v^V X*t2fc 



K^'f s y^MEu#fii(4y ix-ff^MBflB#^y 
mi h x a %z t it* < , afcfc&aiEtfie.r o t < v 

[0078]^. UUtOWt<0JBSR^)«j«T{is ±M 

•^tis^ l i tum~t& iz Acnmizmmr * jk 

[0079] ( fffico^M^®® ) ■ t ^1 ^f. ±IB VU- 

[0080] ZOttMb lx. ±ME9m<mm<?>t>v>x° 

[0081] Lfcj&«o T . p^'-f H D 3 \zX 9 y U 

SS6 c7)«M^EI» i b 1fiX'% h . 
[0 0 82] *0«tdt^5i— KD 3 ft# 

a Lfc fe'tttf5*&, y v-m* comsytmnmrniz «t 
[0083]-^ -e\ i corm* mm i?zi> mmem 

[0084] M«J«-C14. 1f--^«ffiRJR#gb&*. 'J U 

>y x ^ k z d nmymn x 0 * o t v ^ . 

. [ 0 0 8 5- ] i coi a -Clf -iJWBBRiR^a* 1 ; ! ^ - 
— KD 3 b my J H D 3 (c iS^i] ^r-y x ^ Jf- H 

9 y i^-3>f ^RY»4j-T«*-r*^»mw«p*<ojjE 

L-f y U-IBi6lHllS 6 Offill^H ft i b tfX% ft . 
[0086] -eLT, §4>t±te^5|--KD 3 tcWL 
TiS?iJ^'y x ^-y-f t-FZD ft i: . y P-rJ 
^RYf%^^-*-9-->?«E^)rt<0±iEEIBS*K«rt-* 

Sr^fk $ ft IB^iStEW- {4©)K L & v ^ J; 
a t^rft<oT\ ±iey U-^R s<0f&fm^S:B&^a 

t-rftdt* j -e§ftj:o^ft. 

[0087] *<m&* mi&^ ttAtemzmRyj 

$-ti-Tfc< iotc-rfth. MxEoio&y u-mmy^i 

*R s ^)#^r$-5E{f -T - ft . 

[HMcTjfg^i^] 
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mm Lxffi&Ltz y \s-WMi'XT-±,mx'b2>. 

[02 J W) ls-%mis^2±cr> y U-ftjjSMf^) 
[06 ] RU U- lEMv-X^AcO y l/-f^^epjD«ffi 



[08] R 'J ^— IBi&^T-AfiDSWJ-— v h+*DRA 

[09 ] ftojtifea«sicfli& y u-igu^ss-jafflL 

T«j£Lfc y b-IMfr^XxA0-C£>£ . 

hiss. 5(i*jffliJLn.y h. 6 jay immfis-. 7«y 

I'Hfc^WJnttHftajlIIHk D 3 {±^M^-h\ ZD 

«iy * y-\ 5j-- h rs> s . 



[0i ] 






[18] 



(TJ*nn<n*T32) 



TA 


Tm 




I 











Vm 



TTTTTTTTTTTTTTTT 

1l t2 tr*-1 tn 



(a 1 ) J00-340057 (P2000-# M 




*dRi&H* rtiis anr 1033 9 a xr-m&m 



» 



(& 2) J00-340057 (P20 0 0-4v57 



F?-A<#:f ) 5G034 AA06 

5G057 AA18 WW14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



